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TABLE 1

Link budget template for indoor test environment
(indoor hotspot deployment scenario) 
(See 3GPP note at bottom of the table)
	Item
	Downlink
	Uplink

	System configuration

	Carrier frequency (GHz)
	3.4
	3.4

	BS antenna heights (m)
	6
	6

	UT antenna heights (m)
	1.5
	1.5

	Cell area reliability(1) for control channel  (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	95%
	95%

	Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	90%
	90%

	Transmission bit rate for control channel (bit/s)
	44000
	4000

	Transmission bit rate for data channel (bit/s)
	4125600
	928800

	Target packet error rate for the required SNR in item (19a) for control channel
	1%
	1%

	Target packet error rate for the required SNR in item (19b) for data channel
	10%
	10%

	Spectral efficiency(2) (bit/s/Hz)
	0.23
	0.52

	Pathloss model(3) (select from LoS or NLoS)
	LoS
	LoS

	Mobile speed (km/h)
	3
	3

	Feeder loss (dB)
	2
	2

	Transmitter

	(1) Number of transmit antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	1

	(2) Maximal transmit power per antenna (dBm)
	18
	21

	(3) Total transmit power = function of (1) and (2) (dBm)

(The value shall not exceed the indicated value in Table 6 of Report 
ITU-R M.2135)
	21
	21

	(4) Transmitter antenna gain (dBi)
	0
	0

	(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)
	0
	0

	(6) Control channel power boosting gain (dB)
	0
	0

	(7) Data channel power loss due to pilot/control boosting (dB)
	0
	0

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)
	3
	1

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm
	18
	20

	(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm
	18
	20

	Receiver

	(10) Number of receive antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	4

	(11) Receiver antenna gain (dBi)
	0
	0

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)
	1
	3

	(13) Receiver noise figure (dB)
	7
	5

	
	
	

	
	
	

	TABLE 1 (cont.)

	Item
	Downlink
	Uplink

	Receiver (cont.)
	
	

	(14) Thermal noise density (dBm/Hz)
	–174
	–174

	(15a) Receiver interference density for control channel (dBm/Hz) (See 3GPP note at bottom of the table (i) )
	-174
	-174.9

	(15b) Receiver interference density for data channel (dBm/Hz) 
(See 3GPP note at bottom of the table (i) )
	-174
	-174.9

	(16a) Total noise plus interference density for control channe

        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-167
	-168

	(16b) Total noise plus interference density for data channel
        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-167
	-168

	(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	18000000
	180000

	(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	18000000
	1800000

	(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm
(See 3GPP note at bottom of the table (i) )
	-94
	-115

	(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm
(See 3GPP note at bottom of the table (i) )
	-94
	-105

	(19a) Required SNR for the control channel (dB) 
	-5.1
	-12.0

	(19b) Required SNR for the data channel (dB) 
	-4.0
	-3.9

	(20) Receiver implementation margin (dB)
	2
	2

	(21a) H-ARQ gain for control channel (dB)
	0
	0

	(21b) H-ARQ gain for data channel (dB)
	0.5
	0.5

	(22a) Receiver sensitivity for control channel

         = (18a) + (19a) + (20) – (21a)  dBm
	-98
	-125

	(22b) Receiver sensitivity for data channel 

         = (18b) + (19b) + (20) – (21b)  dBm
	-97
	-108

	(23a) Hardware link budget for control channel 

         = (9a) + (11) − (22a)   dB
	116
	145

	(23b) Hardware link budget for data channel 

          = (9b) + (11) − (22b)  dB
	115
	128

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	3
	3

	(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)
(See 3GPP note at bottom of the table (i) )
	3.0
	3.0

	(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 
(See 3GPP note at bottom of the table (i) )
	1.7
	1.7

	(26) BS selection/macro-diversity gain (dB)
	0
	0

	(27) Penetration margin (dB)
	0
	0

	(28) Other gains (dB) (if any please specify)
	0
	0

	(29a) Available path loss for control channel 

         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB
	112
	139

	(29b) Available path loss for data channel 

          = (23b) – (25b) + (26) – (27) + (28) – (12)   dB
	112
	123


	TABLE 1 (end)

	Item
	Downlink
	Uplink

	Range/coverage efficiency calculation

	(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)
	>100.0(ii)
	>100.0(ii)

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	>100.0(ii)
	>100.0(ii)

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	>3.14E+04(ii)
	>3.14E+04(ii)

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	>3.14E+04(ii)
	>3.14E+04(ii)

	(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.

(2) 
The spectral efficiency of the chosen modulation scheme.

(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.
- 3GPP Note :
(i) In applying the link budget template, it was noted that the template calculates valuations for the control channel and the data channel separately.  In particular, it was necessary to provide separate values for the data channel and the control channel in the following entries: cell area reliability, items 15, 16, 17, 18 and 25 for the reason that the control channel link budget is based on a set of different parameters from those for the data channel, e.g. the bandwidth, cell area reliability, receiver interference density, shadow fading margin, etc.  Therefore we have provided an “a) (control channel)” and “b) (data channel)” set of answers for these values even though the ITU-R template did not specifically request separate values for these items.
(ii) The applicability range of the path loss model of indoor hotspot scenario is up to 100m for LoS and 150m for NLoS, referring to ITU-R M.2135. Therefore, the maximum range of indoor hotspot is given by “larger than 100m” for both LoS and NLoS in the end.



TABLE 2a
Link budget template for microcellular test environment
(urban micro-cell deployment scenario)

	Item
	Downlink
	Uplink

	System configuration

	Carrier frequency (GHz)
	2.5
	2.5

	BS antenna heights (m)
	10
	10

	UT antenna heights (m)
	1.5
	1.5

	Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	95%
	95%

	Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	90%
	90%

	Transmission bit rate for control channel (bit/s)
	42000
	4000

	Transmission bit rate for data channel (bit/s)
	1994400
	187200

	Target packet error rate for the required SNR in item (19a) for control channel
	1%
	1%

	Target packet error rate for the required SNR in item (19b) for data channel
	10%
	10%

	Spectral efficiency(2) (bit/s/Hz)
	0.22
	0.21

	Pathloss model(3) (select from LoS, NLoS or O-to-I)
	LoS
	LoS

	Mobile speed (km/h)
	3
	3

	Feeder loss (dB)
	2
	2

	Transmitter

	(1) Number of transmit antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	1

	(2) Maximal transmit power per antenna (dBm)
	38
	24

	(3) Total transmit power = function of (1) and (2) (dBm) 

(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)
	41
	24

	(4) Transmitter antenna gain (dBi)
	17
	0

	
	
	

	TABLE 2a (cont.)

	Item
	Downlink
	Uplink

	Transmitter (cont.)

	(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (Cyclic delay diversity), etc.) (dB)
	0
	0

	(6) Control channel power boosting gain (dB)
	0
	0

	(7) Data channel power loss due to pilot/control boosting (dB)
	0
	0

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (Feeder loss must be included for and only for downlink)
	3
	1

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8)  dBm
	55
	23

	(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm
	55
	23

	Receiver

	(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	4

	(11) Receiver antenna gain (dBi)
	0
	17

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)
	1
	3

	(13) Receiver noise figure (dB)
	7
	5

	(14) Thermal noise density (dBm/Hz)
	–174
	–174

	(15a) Receiver interference density for control channel (dBm/Hz)
(See 3GPP note at bottom of the table (i) )
	-169.3
	-161.7

	(15b) Receiver interference density for data channel (dBm/Hz)
(See 3GPP note at bottom of the table (i) )
	-169.3
	-165.7

	(16a) Total noise plus interference density for control channel
        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-165
	-161

	(16b) Total noise plus interference density for data channel
        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-165
	-164

	(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	9000000
	180000

	(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	9000000
	900000

	(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm
(See 3GPP note at bottom of the table (i) )
	-95
	-108

	(18b) Effective noise power for data channel = (16b) + 10 log((17b))  dBm
(See 3GPP note at bottom of the table (i) )
	-95
	-104

	(19a) Required SNR for the control channel (dB) 
	-5.9
	-12.0

	(19b) Required SNR for the data channel (dB) 
	-4.3
	-7.3

	(20) Receiver implementation margin (dB)
	2
	2

	(21a) H-ARQ gain for control channel (dB)
	0
	0

	(21b) H-ARQ gain for data channel (dB)
	0.5
	0.5

	(22a) Receiver sensitivity for control channel 

         = (18a) + (19a) + (20) – (21a)  dBm
	-99
	-118

	(22b) Receiver sensitivity for data channel 

         = (18b) + (19b) + (20) – (21b)  dBm
	-98
	-110

	(23a) Hardware link budget for control channel 

         = (9a) + (11) ( (22a)  dB
	154
	158

	(23b) Hardware link budget for data channel 

          = (9b) + (11) ( (22b) (dB)
	153
	150

	

	

	

	TABLE 2a (end)

	Item
	Downlink
	Uplink

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	3
	3

	(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)
(See 3GPP note at bottom of the table (i) )
	1.8
	1.8

	(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 
(See 3GPP note at bottom of the table (i) )
	0.3
	0.3

	(26) BS selection/macro-diversity gain (dB)
	0
	0

	(27) Penetration margin (dB)
	0
	0

	(28) Other gains (dB) (if any please specify)
	0
	0

	(29a) Available path loss for control channel 

         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB
	152
	154

	(29b) Available path loss for data channel 

          = (23b) – (25b) + (26) – (27) + (28) – (12)   dB
	152
	147

	Range/coverage efficiency calculation

	(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)
	7383.2
	8322.1

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	7536.8
	5648.4

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	1.71E+08
	2.18E+08

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	1.78E+08
	1.00E+08

	(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.

(2) 
The spectral efficiency of the chosen modulation scheme.

(3) 
The pathloss models are summarized in Table 9 of Report ITU-R M.2135.
- 3GPP Note :
(i) In applying the link budget template, it was noted that the template calculates valuations for the control channel and the data channel separately.  In particular, it was necessary to provide separate values for the data channel and the control channel in the following entries: cell area reliability, items 15, 16, 17, 18 and 25 for the reason that the control channel link budget is based on a set of different parameters from those for the data channel, e.g. the bandwidth, cell area reliability, receiver interference density, shadow fading margin, etc.  Therefore we have provided an “a) (control channel)” and “b) (data channel)” set of answers for these values even though the ITU-R template did not specifically request separate values for these items.



TABLE 2b
Link budget template for microcellular test environment
(urban micro-cell deployment scenario O-to-I)

	Item
	Downlink
	Uplink

	System configuration

	Carrier frequency (GHz)
	2.5
	2.5

	BS antenna heights (m)
	10
	10

	UT antenna heights (m)
	1.5
	1.5

	Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	95%
	95%

	Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	90%
	90%

	Transmission bit rate for control channel (bit/s)
	42000
	4000

	Transmission bit rate for data channel (bit/s)
	1994400
	187200

	Target packet error rate for the required SNR in item (19a) for control channel
	1%
	1%

	Target packet error rate for the required SNR in item (19b) for data channel
	10%
	10%

	Spectral efficiency(2) (bit/s/Hz)
	0.22
	0.21

	Pathloss model(3) (select from LoS, NLoS or O-to-I)
	O-to-I(LoS)
	O-to-I(LoS)

	Mobile speed (km/h)
	3
	3

	Feeder loss (dB)
	2
	2

	Transmitter

	(1) Number of transmit antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	1

	(2) Maximal transmit power per antenna (dBm)
	38
	24

	(3) Total transmit power = function of (1) and (2) (dBm) 

(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)
	41
	24

	(4) Transmitter antenna gain (dBi)
	17
	0

	
	
	

	TABLE 2b (cont.)

	Item
	Downlink
	Uplink

	Transmitter (cont.)

	(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (Cyclic delay diversity), etc.) (dB)
	0
	0

	(6) Control channel power boosting gain (dB)
	0
	0

	(7) Data channel power loss due to pilot/control boosting (dB)
	0
	0

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (Feeder loss must be included for and only for downlink)
	3
	1

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8)  dBm
	55
	23

	(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm
	55
	23

	Receiver

	(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	4

	(11) Receiver antenna gain (dBi)
	0
	17

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)
	1
	3

	(13) Receiver noise figure (dB)
	7
	5

	(14) Thermal noise density (dBm/Hz)
	–174
	–174

	(15a) Receiver interference density for control channel (dBm/Hz)
(See 3GPP note at bottom of the table (i) )
	-169.3
	-161.7

	(15b) Receiver interference density for data channel (dBm/Hz)
(See 3GPP note at bottom of the table (i) )
	-169.3
	-165.7

	(16a) Total noise plus interference density for control channel
        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-165
	-161

	(16b) Total noise plus interference density for data channel
        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-165
	-164

	(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	9000000
	180000

	(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	9000000
	900000

	(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm
(See 3GPP note at bottom of the table (i) )
	-95
	-108

	(18b) Effective noise power for data channel = (16b) + 10 log((17b))  dBm
(See 3GPP note at bottom of the table (i) )
	-95
	-104

	(19a) Required SNR for the control channel (dB) 
	-5.9
	-12.0

	(19b) Required SNR for the data channel (dB) 
	-4.3
	-7.3

	(20) Receiver implementation margin (dB)
	2
	2

	(21a) H-ARQ gain for control channel (dB)
	0
	0

	(21b) H-ARQ gain for data channel (dB)
	0.5
	0.5

	(22a) Receiver sensitivity for control channel 

         = (18a) + (19a) + (20) – (21a)  dBm
	-99
	-118

	(22b) Receiver sensitivity for data channel 

         = (18b) + (19b) + (20) – (21b)  dBm
	-98
	-110

	(23a) Hardware link budget for control channel 

         = (9a) + (11) ( (22a)  dB
	154
	158

	(23b) Hardware link budget for data channel 

          = (9b) + (11) ( (22b) (dB)
	153
	150

	

	

	

	TABLE 2b (end)

	Item
	Downlink
	Uplink

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	7
	7

	(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)
(See 3GPP note at bottom of the table (i) )
	7.1
	7.1

	(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 
(See 3GPP note at bottom of the table (i) )
	4.2
	4.2

	(26) BS selection/macro-diversity gain (dB)
	0
	0

	(27) Penetration margin (dB)
	20
	20

	(28) Other gains (dB) (if any please specify)
	0
	0

	(29a) Available path loss for control channel 

         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB
	126
	128

	(29b) Available path loss for data channel 

          = (23b) – (25b) + (26) – (27) + (28) – (12)   dB
	128
	123

	Range/coverage efficiency calculation

	(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)
	1200.2(ii)
	1353.6(ii)

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	1327.9(ii)
	995.8(ii)

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	4.53E+06
	5.76E+06

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	5.54E+06
	3.12E+06

	(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.

(2) 
The spectral efficiency of the chosen modulation scheme.

(3) 
The pathloss models are summarized in Table 9 of Report ITU-R M.2135.
- 3GPP Note :

(i) In applying the link budget template, it was noted that the template calculates valuations for the control channel and the data channel separately.  In particular, it was necessary to provide separate values for the data channel and the control channel in the following entries: cell area reliability, items 15, 16, 17, 18 and 25 for the reason that the control channel link budget is based on a set of different parameters from those for the data channel, e.g. the bandwidth, cell area reliability, receiver interference density, shadow fading margin, etc.  Therefore we have provided an “a) (control channel)” and “b) (data channel)” set of answers for these values even though the ITU-R template did not specifically request separate values for these items.
(ii) The path loss of urban micro-cell O-to-I contains one indoor part, e.g. 0.5*din, where din is from 0m to 25m. During the cell range calculation, the average path loss of the indoor part is counted based on 0.5*12.5m



TABLE 3

Link budget template for base coverage urban test environment
(urban macro-cell  deployment scenario)
(See 3GPP note at bottom of the table)
	Item
	Downlink
	Uplink

	System configuration

	Carrier frequency (GHz)
	2.0
	2.0

	BS antenna heights (m)
	25
	25

	UT antenna heights (m)
	1.5
	1.5

	Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	95%
	95%

	Cell area reliability(1) (%) for data channel (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	90%
	90%

	Transmission bit rate for control channel (bit/s)
	42000
	4000

	Transmission bit rate for data channel (bit/s) 
	1994400
	187200

	Target packet error rate for the required SNR in item (19a) for control channel
	1%
	1%

	Target packet error rate for the required SNR in item (19b) for data channel
	10%
	10%

	Spectral efficiency(2) (bit/s/Hz)
	0.22
	0.21

	Pathloss model(3) (Select from LoS or NLoS)
	LoS
	LoS

	Mobile speed (km/h)
	30
	30

	Feeder loss (dB)
	2
	2

	Transmitter

	(1) Number of transmit antennas 

(The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	1

	(2) Maximal transmit power per antenna (dBm)
	43
	24

	(3) Total transmit power = function of (1) and (2) (dBm) 

(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)
	46
	24

	(4) Transmitter antenna gain (dBi)
	17
	0

	(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (Cyclic delay diversity), etc.) (dB)
	0
	0

	(6) Control channel power boosting gain (dB)
	0
	0

	(7) Data channel power loss due to pilot/control boosting (dB)
	0
	0

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (Feeder loss must be included for and only for downlink)
	3
	1

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) - (8)  dBm
	60
	23

	(9b) Data channel EIRP = (3) + (4) + (5) - (7) - (8)  dBm
	60
	23

	Receiver

	(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	4

	(11) Receiver antenna gain (dBi)
	0
	17

	
	
	

	TABLE 3 (cont.)

	Item
	Downlink
	Uplink

	Receiver (cont.)
	
	

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)
	1
	3

	(13) Receiver noise figure (dB)
	7
	5

	(14) Thermal noise density (dBm/Hz)
	–174
	–174

	(15a) Receiver interference density for control channel (dBm/Hz)
(See 3GPP note at bottom of the table (i) )
	-169.3
	-161.7

	(15b) Receiver interference density for data channel (dBm/Hz)
(See 3GPP note at bottom of the table (i) )
	-169.3
	-165.7

	(16a) Total noise plus interference density for control channel
        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-165
	-161

	(16b) Total noise plus interference density for data channel
         = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-165
	-164

	(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	9000000
	180000

	(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	9000000
	900000

	(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm
(See 3GPP note at bottom of the table (i) )
	-95
	-108

	(18b) Effective noise power for data channel = (16b) + 10log((17b))  dBm
(See 3GPP note at bottom of the table (i) )
	-95
	-104

	(19a) Required SNR for the control channel (dB) 
	-6.2
	-11.9

	(19b) Required SNR for the data channel (dB) 
	-4.4
	-7.2

	(20) Receiver implementation margin (dB)
	2
	2

	(21a) H-ARQ gain for control channel (dB)
	0
	0

	(21b) H-ARQ gain for data channel (dB)
	0.5
	0.5

	(22a) Receiver sensitivity for control channel 

         = (18a) + (19a) + (20) – (21a) dBm
	-100
	-118

	(22b) Receiver sensitivity for data channel 

         = (18b) + (19b) + (20) – (21b) dBm
	-98
	-110

	(23a) Hardware link budget for control channel 

          = (9a) + (11) ( (22a) dB
	160
	158

	(23b) Hardware link budget for data channel 

         = (9b) + (11) ( (22b) dB
	158
	150

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	4
	4

	Penetration Loss std deviation (dB)(ii)
	5
	5

	(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)
(See 3GPP note at bottom of the table (i) )
	6.0
	6.0

	(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 
(See 3GPP note at bottom of the table (i) )
	3.4
	3.4

	(26) BS selection/macro-diversity gain (dB)
	0
	0

	(27) Penetration margin (dB)
	9
	9

	(28) Other gains (dB) (if any please specify)
	0
	0

	(29a) Available path loss for control channel 

        = (23a) – (25a) + (26) – (27) + (28) – (12)  dB
	144
	140

	(29b) Available path loss for data channel 

         = (23b) – (25b) + (26) – (27) + (28) – (12)  dB
	145
	135

	
	
	

	
	
	

	
	
	

	
	
	

	TABLE 3 (end)

	Item
	Downlink
	Uplink

	Range/coverage efficiency calculation

	(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)
	>5000.0 (iii) 
	>5000.0 (iii) 

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	>5000.0 (iii) 
	4400.1

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	>7.85E+07 (iii) 
	>7.85E+07 (iii) 

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	>7.85E+07 (iii) 
	6.08E+07

	(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.

(2) 
The spectral efficiency of the chosen modulation scheme.

(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.
- 3GPP Note :
(i) In applying the link budget template, it was noted that the template calculates valuations for the control channel and the data channel separately.  In particular, it was necessary to provide separate values for the data channel and the control channel in the following entries: cell area reliability, items 15, 16, 17, 18 and 25 for the reason that the control channel link budget is based on a set of different parameters from those for the data channel, e.g. the bandwidth, cell area reliability, receiver interference density, shadow fading margin, etc.  Therefore we have provided an “a) (control channel)” and “b) (data channel)” set of answers for these values even though the ITU-R template did not specifically request separate values for these items.
(ii) It is noted that the outdoor-to-in-car penetration loss has a standard deviation of 5dB for urban macro-cell/rural macro-cell/suburban macro-cell scenarios, which is taken into account in the shadow fading margin calculation with the total standard deviation of shadow fading and penetration loss following:
  Std_shadowfading&penetrationloss = sqrt(stdshadowfading2+ stdPenetration loss2).
(iii) The applicability range of the path loss model of urban macro-cell scenario is up to 5000m for LoS and NLoS, referring to ITU-R M.2135. Therefore, the maximum range of Urban Macro-cell is given by “larger than 5000m” for both LoS and NLoS in the end.




TABLE 4

Link budget template for high speed test environment
(rural macro-cell deployment scenario)
(See 3GPP note at bottom of the table)
	Item
	Downlink
	Uplink

	System configuration

	Carrier frequency (GHz)
	0.8
	0.8

	BS antenna heights (m)
	35
	35

	UT antenna heights (m)
	1.5
	1.5

	Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	95%
	95%

	Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	90%
	90%

	Transmission bit rate for control channel (bit/s)
	42000
	4000

	Transmission bit rate for data channel (bit/s) 
	1994400
	187200

	Target packet error rate for the required SNR in item (19a) for control channel
	1%
	1%

	Target packet error rate for the required SNR in item (19b) for data channel
	10%
	10%

	Spectral efficiency(2) (bit/s/Hz)
	0.22
	0.21

	Pathloss model(3) (Select from LoS or NLoS)
	LoS
	LoS

	Mobile speed (km/h)
	120
	120

	Feeder loss (dB)
	2
	2

	Transmitter

	(1) Number of transmit antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	1

	(2) Maximal transmit power per antenna (dBm)
	43
	24

	(3) Total transmit power = function of (1) and (2) (dBm) 

(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)
	46
	24

	
	
	

	TABLE 4 (cont.)

	Item
	Downlink
	Uplink

	Transmitter (cont.)

	(4) Transmitter antenna gain (dBi)
	17
	0

	(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (Cyclic delay diversity), etc.) (dB)
	0
	0

	(6) Control channel power boosting gain (dB)
	0
	0

	(7) Data channel power loss due to pilot/control boosting (dB)
	0
	0

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)
	3
	1

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8)  dBm
	60
	23

	(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm
	60
	23

	Receiver

	(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	4

	(11) Receiver antenna gain (dBi)
	0
	17

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)
	1
	3

	(13) Receiver noise figure (dB)
	7
	5

	(14) Thermal noise density (dBm/Hz)
	–174
	–174

	(15a) Receiver interference density for control channel (dBm/Hz)
(See 3GPP note at bottom of the table (i) )
	-169.3
	-161.7

	(15b) Receiver interference density for data channel (dBm/Hz)
(See 3GPP note at bottom of the table (i) )
	-169.3
	-165.7

	(16a) Total noise plus interference density for control channel
        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-165
	-161

	(16b) Total noise plus interference density for data channel
        = 10 log (10^(((13)+(14))/10) + 10^((15b)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-165
	-164

	(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	9000000
	180000

	(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	9000000
	900000

	(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm
(See 3GPP note at bottom of the table (i) )
	-95
	-108

	(18b) Effective noise power for data channel = (16b) + 10 log((17b))  dBm
(See 3GPP note at bottom of the table (i) )
	-95
	-104

	(19a) Required SNR for the control channel (dB) 
	-4.4
	-11.8

	(19b) Required SNR for the data channel (dB) 
	-3.8
	-6.9

	(20) Receiver implementation margin (dB)
	2
	2

	(21a) H-ARQ gain for control channel (dB)
	0
	0

	(21b) H-ARQ gain for data channel (dB)
	0.5
	0.5

	(22a) Receiver sensitivity for control channel 

          = (18a) + (19a) + (20) – (21a)  dBm
	-98
	-118

	(22b) Receiver sensitivity for data channel 

          = (18b) + (19b) + (20) – (21b)  dBm
	-98
	-110

	(23a) Hardware link budget for control channel 

         = (9a) + (11) - (22a)  dB
	158
	158

	(23b) Hardware link budget for data channel  

          = (9b) + (11) - (22b) dB
	158
	150


	TABLE 4 (end)

	Item
	Downlink
	Uplink

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	6
	6

	Penetration Loss std deviation (dB)(ii)
	5
	5

	(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)
(See 3GPP note at bottom of the table (i) )
	8.0
	8.0

	(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 
(See 3GPP note at bottom of the table (i) )
	4.8
	4.8

	(26) BS selection/macro-diversity gain (dB)
	0
	0

	(27) Penetration margin (dB)
	9
	9

	(28) Other gains (dB) (if any please specify)
	0
	0

	(29a) Available path loss for control channel 

         = (23a) – (25a) + (26) – (27) + (28) – (12)  dB
	140
	138

	(29b) Available path loss for data channel  

          = (23b) – (25b) + (26) – (27) + (28) – (12)  dB
	143
	133

	Range/coverage efficiency calculation

	(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)
	10000.0(iii) 
	10000.0(iii) 

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	10000.0(iii) 
	9690.7

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	3.14E+08(iii) 
	3.14E+08(iii) 

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	3.14E+08(iii) 
	2.95E+08

	(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.

(2) 
The spectral efficiency of the chosen modulation scheme.

(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.
- 3GPP Note :
(i) In applying the link budget template, it was noted that the template calculates valuations for the control channel and the data channel separately.  In particular, it was necessary to provide separate values for the data channel and the control channel in the following entries: cell area reliability, items 15, 16, 17, 18 and 25 for the reason that the control channel link budget is based on a set of different parameters from those for the data channel, e.g. the bandwidth, cell area reliability, receiver interference density, shadow fading margin, etc.  Therefore we have provided an “a) (control channel)” and “b) (data channel)” set of answers for these values even though the ITU-R template did not specifically request separate values for these items
(ii) It is noted that the outdoor-to-in-car penetration loss has a standard deviation of 5dB for urban macro-cell/rural macro-cell/suburban macro-cell scenarios, which is taken into account in the shadow fading margin calculation with the total standard deviation of shadow fading and penetration loss following:
  Std_shadowfading&penetrationloss = sqrt(stdshadowfading2+ stdPenetration loss2).
 (iii) The applicability range of the path loss model of rural macro-cell scenario is up to 10000m for LoS, referring to ITU-R M.2135. Therefore, the maximum range of Rural Macro-cell is given by “larger than 10000m” for LoS in the end.




TABLE 5

Link budget template for base coverage urban test environment
(suburban macro-cell deployment scenario)
(See 3GPP note at bottom of the table)
	Item
	Downlink
	Uplink

	System configuration

	Carrier frequency (GHz)
	2.0
	2.0

	BS antenna heights (m)
	35
	35

	UT antenna heights (m)
	1.5
	1.5

	Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	95%
	95%

	Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	90%
	90%

	Transmission bit rate for control channel (bit/s)
	42000
	4000

	Transmission bit rate for data channel (bit/s)
	1994400
	187200

	Target packet error rate for the required SNR in item (19a) for control channel
	1%
	1%

	
	
	

	
	
	

	TABLE 5 (cont.)

	Item
	Downlink
	Uplink

	System configuration (cont.)

	Target packet error rate for the required SNR in item (19b) for data channel
	10%
	10%

	Spectral efficiency(2) (bit/s/Hz)
	0.22
	0.21

	Pathloss model(3) (Select from LoS or NLoS)
	LoS
	LoS

	Mobile speed (km/h)
	3 or 90
	3 or 90

	Feeder loss (dB)
	2
	2

	Transmitter

	(1) Number of transmit antennas 

(The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	1

	(2) Maximal transmit power per antenna (dBm)
	43
	24

	(3) Total transmit power = function of (1) and (2) (dBm) 

(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)
	46
	24

	(4) Transmitter antenna gain (dBi)
	17
	0

	(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)
	0
	0

	(6) Control channel power boosting gain (dB)
	0
	0

	(7) Data channel power loss due to pilot/control boosting (dB)
	0
	0

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (Feeder loss must be included for and only for downlink)
	3
	1

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) - (8)  dBm
	60
	23

	(9b) Data channel EIRP = (3) + (4) + (5) - (7) - (8)   dBm
	60
	23

	Receiver

	(10) Number of receive antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	4

	(11) Receiver antenna gain (dBi)
	0
	17

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (Feeder loss must be included for and only for uplink)
	1
	3

	(13) Receiver noise figure (dB)
	7
	5

	(14) Thermal noise density (dBm/Hz)
	–174
	–174

	(15a) Receiver interference density for control channel (dBm/Hz)
(See 3GPP note at bottom of the table (i) )
	-169.3
	-161.7

	(15b) Receiver interference density for data channel (dBm/Hz)
(See 3GPP note at bottom of the table (i) )
	-169.3
	-165.7

	(16a) Total noise plus interference density for control channel
        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-165
	-161

	(16b) Total noise plus interference density for data channel
         = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-165
	-164

	(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	9000000
	180000

	(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	9000000
	900000

	
	
	

	TABLE 5 (end)

	Item
	Downlink
	Uplink

	Receiver (cont.)

	(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm
(See 3GPP note at bottom of the table (i) )
	-95
	-108

	(18b) Effective noise power for data channel = (16b) + 10log((17b))  dBm
(See 3GPP note at bottom of the table (i) )
	-95
	-104

	(19a) Required SNR for the control channel (dB) 
	-4.4
	-11.8

	(19b) Required SNR for the data channel (dB) 
	-3.8
	-6.9

	(20) Receiver implementation margin (dB)
	2
	2

	(21a) H-ARQ gain for control channel (dB)
	0
	0

	(21b) H-ARQ gain for data channel (dB)
	0.5
	0.5

	(22a) Receiver sensitivity for control channel 

          = (18a) + (19a) + (20) – (21a)  dBm
	-98
	-118

	(22b) Receiver sensitivity for data channel 

          = (18b) + (19b) + (20) – (21b)  dBm
	-98
	-110

	(23a) Hardware link budget for control channel 

         = (9a) + (11) - (22a)  dB
	158
	158

	(23b) Hardware link budget for data channel  

          = (9b) + (11) - (22b)  dB
	158
	150

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	6
	6

	Penetration Loss std deviation (dB)(ii)
	5
	5

	(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)
(See 3GPP note at bottom of the table (i) )
	8.0
	8.0

	(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 
(See 3GPP note at bottom of the table (i) )
	4.8
	4.8

	(26) BS selection/macro-diversity gain (dB)
	0
	0

	(27) Penetration margin (dB)
	9
	9

	(28) Other gains (dB) (if any please specify)
	0
	0

	(29a) Available path loss for control channel 

         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB
	140
	138

	(29b) Available path loss for data channel 

          = (23b) – (25b) + (26) – (27) + (28) – (12)  dB
	143
	133

	Range/coverage efficiency calculation

	(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)
	>5000.0(iii) 
	>5000.0(iii) 

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	>5000.0(iii) 
	>5000.0(iii) 

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	>7.85E+07(iii) 
	>7.85E+07(iii) 

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	>7.85E+07(iii) 
	>7.85E+07(iii) 

	(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.

(2) 
The spectral efficiency of the chosen modulation scheme.

(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.
- 3GPP Note :
(i) In applying the link budget template, it was noted that the template calculates valuations for the control channel and the data channel separately.  In particular, it was necessary to provide separate values for the data channel and the control channel in the following entries: cell area reliability, items 15, 16, 17, 18 and 25 for the reason that the control channel link budget is based on a set of different parameters from those for the data channel, e.g. the bandwidth, cell area reliability, receiver interference density, shadow fading margin, etc.  Therefore we have provided an “a) (control channel)” and “b) (data channel)” set of answers for these values even though the ITU-R template did not specifically request separate values for these items.
(ii) It is noted that the outdoor-to-in-car penetration loss has a standard deviation of 5dB for urban macro-cell/rural macro-cell/suburban macro-cell scenarios, which is taken into account in the shadow fading margin calculation with the total standard deviation of shadow fading and penetration loss following:
  Std_shadowfading&penetrationloss = sqrt(stdshadowfading2+ stdPenetration loss2).
 (iii) The applicability range of the path loss model of suburban macro-cell scenario is up to 5000m for LoS and NLoS, referring to ITU-R M.2135. Therefore, the maximum range of Suburban Macro-cell is given by “larger than 5000m” for both LoS and NLoS in the end.



TDD RIT component of SRIT “LTE Release 10 & beyond (LTE-Advanced)” (Source RP-0909746)
TABLE 1

Link budget template for indoor test environment
(indoor hotspot deployment scenario)
(See 3GPP note at bottom of the table)
	Item
	Downlink
	Uplink

	System configuration

	Carrier frequency (GHz)
	3.4
	3.4

	BS antenna heights (m)
	6
	6

	UT antenna heights (m)
	1.5
	1.5

	Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	95%
	95%

	Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	90%
	90%

	Transmission bit rate for control channel (bit/s)
	46933
	1600

	Transmission bit rate for data channel (bit/s)
	4650676
	371520

	Target packet error rate for the required SNR in item (19a) for control channel
	1%
	1%

	Target packet error rate for the required SNR in item (19b) for data channel
	10%
	10%

	Spectral efficiency(2) (bit/s/Hz)
	0.23
	0.52

	Pathloss model(3) (select from LoS or NLoS)
	LoS
	LoS

	Mobile speed (km/h)
	3
	3

	Feeder loss (dB)
	2
	2

	Transmitter

	(1) Number of transmit antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	1

	(2) Maximal transmit power per antenna (dBm)
	21
	21

	(3) Total transmit power = function of (1) and (2) (dBm)

(The value shall not exceed the indicated value in Table 6 of Report 
ITU-R M.2135)
	24
	21

	(4) Transmitter antenna gain (dBi)
	0
	0

	(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)
	0
	0

	(6) Control channel power boosting gain (dB)
	0
	0

	(7) Data channel power loss due to pilot/control boosting (dB)
	0
	0

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)
	3
	1

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8) dBm
	21
	20

	(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm
	21
	20

	Receiver

	(10) Number of receive antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	4

	(11) Receiver antenna gain (dBi)
	0
	0

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)
	1
	3

	(13) Receiver noise figure (dB)
	7
	5

	
	
	

	
	
	

	TABLE 1 (cont.)

	Item
	Downlink
	Uplink

	Receiver (cont.)
	
	

	(14) Thermal noise density (dBm/Hz)
	–174
	–174

	(15a) Receiver interference density for control channel (dBm/Hz)
(See 3GPP note at bottom of the table (i) )
	-174
	-174.9

	(15b) Receiver interference density for data channel (dBm/Hz)
(See 3GPP note at bottom of the table (i) )
	-174
	-174.9

	(16a) Total noise plus interference density for control channel
        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-167
	-168

	(16b) Total noise plus interference density for data channel
        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz
	-167
	-168

	(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	36000000
	180000

	(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	36000000
	1800000

	(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm
(See 3GPP note at bottom of the table (i) )
	-91
	-115

	(18b) Effective noise power for data channel = (16b) + 10 log((17b)) dBm
(See 3GPP note at bottom of the table (i) )
	-91
	-105

	(19a) Required SNR for the control channel (dB) 
	-5.1
	-12.0

	(19b) Required SNR for the data channel (dB) 
	-4.0
	-3.9

	(20) Receiver implementation margin (dB)
	2
	2

	(21a) H-ARQ gain for control channel (dB)
	0
	0

	(21b) H-ARQ gain for data channel (dB)
	0.5
	0.5

	(22a) Receiver sensitivity for control channel

         = (18a) + (19a) + (20) – (21a)  dBm
	-95
	-125

	(22b) Receiver sensitivity for data channel 

         = (18b) + (19b) + (20) – (21b)  dBm
	-94
	-108

	(23a) Hardware link budget for control channel 

         = (9a) + (11) − (22a)   dB
	116
	145

	(23b) Hardware link budget for data channel 

          = (9b) + (11) − (22b)  dB
	115
	128

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	3
	3

	(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)
(See 3GPP note at bottom of the table (i) )
	3.0
	3.0

	(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 
(See 3GPP note at bottom of the table (i) )
	1.7
	1.7

	(26) BS selection/macro-diversity gain (dB)
	0
	0

	(27) Penetration margin (dB)
	0
	0

	(28) Other gains (dB) (if any please specify)
	0
	0

	(29a) Available path loss for control channel 

         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB
	112
	139

	(29b) Available path loss for data channel 

          = (23b) – (25b) + (26) – (27) + (28) – (12)   dB
	112
	123


	TABLE 1 (end)

	Item
	Downlink
	Uplink

	Range/coverage efficiency calculation

	(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)
	>100.0(ii)
	>100.0(ii)

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	>100.0(ii)
	>100.0(ii)

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	>3.14E+04(ii)
	>3.14E+04(ii)

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	>3.14E+04(ii)
	>3.14E+04(ii)

	(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.

(2) 
The spectral efficiency of the chosen modulation scheme.

(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.
- 3GPP Note :

(i) In applying the link budget template, it was noted that the template calculates valuations for the control channel and the data channel separately.  In particular, it was necessary to provide separate values for the data channel and the control channel in the following entries: cell area reliability, items 15, 16, 17, 18 and 25 for the reason that the control channel link budget is based on a set of different parameters from those for the data channel, e.g. the bandwidth, cell area reliability, receiver interference density, shadow fading margin, etc.  Therefore we have provided an “a) (control channel)” and “b) (data channel)” set of answers for these values even though the ITU-R template did not specifically request separate values for these items.
(ii) The applicability range of the path loss model of indoor hotspot scenario is up to 100m for LoS and 150m for NLoS, referring to ITU-R M.2135. Therefore, the maximum range of indoor hotspot is given by “larger than 100m” for both LoS and NLoS in the end.



TABLE 2a
Link budget template for microcellular test environment
(urban micro-cell deployment scenario)
(See 3GPP note at bottom of the table)
	Item
	Downlink
	Uplink

	System configuration

	Carrier frequency (GHz)
	2.5
	2.5

	BS antenna heights (m)
	10
	10

	UT antenna heights (m)
	1.5
	1.5

	Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	95%
	95%

	Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	90%
	90%

	Transmission bit rate for control channel (bit/s)
	44800
	1600

	Transmission bit rate for data channel (bit/s)
	2248233
	74880

	Target packet error rate for the required SNR in item (19a) for control channel
	1%
	1%

	Target packet error rate for the required SNR in item (19b) for data channel
	10%
	10%

	Spectral efficiency(2) (bit/s/Hz)
	0.22
	0.21

	Pathloss model(3) (select from LoS, NLoS or O-to-I)
	LoS
	LoS

	Mobile speed (km/h)
	3
	3

	Feeder loss (dB)
	2
	2

	Transmitter

	(1) Number of transmit antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	1

	(2) Maximal transmit power per antenna (dBm)
	41
	24

	(3) Total transmit power = function of (1) and (2) (dBm) 

(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)
	44
	24

	(4) Transmitter antenna gain (dBi)
	17
	0

	
	
	

	TABLE 2a (cont.)

	Item
	Downlink
	Uplink

	Transmitter (cont.)

	(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (Cyclic delay diversity), etc.) (dB)
	0
	0

	(6) Control channel power boosting gain (dB)
	0
	0

	(7) Data channel power loss due to pilot/control boosting (dB)
	0
	0

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (Feeder loss must be included for and only for downlink)
	3
	1

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8)  dBm
	58
	23

	(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm
	58
	23

	Receiver

	(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	4

	(11) Receiver antenna gain (dBi)
	0
	17

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)
	1
	3

	(13) Receiver noise figure (dB)
	7
	5

	(14) Thermal noise density (dBm/Hz)
	–174
	–174

	(15a) Receiver interference density for control channel (dBm/Hz)
(See 3GPP note at bottom of the table (i) )
	-169.3
	-161.7

	(15b) Receiver interference density for data channel (dBm/Hz)
(See 3GPP note at bottom of the table (i) )
	-169.3
	-165.7

	(16a) Total noise plus interference density for control channel
        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-165
	-161

	(16b) Total noise plus interference density for data channel
        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-165
	-164

	(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	18000000
	180000

	(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	18000000
	900000

	(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm
(See 3GPP note at bottom of the table (i) )
	-92
	-108

	(18b) Effective noise power for data channel = (16b) + 10 log((17b))  dBm
(See 3GPP note at bottom of the table (i) )
	-92
	-104

	(19a) Required SNR for the control channel (dB) 
	-5.9
	-12.0

	(19b) Required SNR for the data channel (dB) 
	-4.3
	-7.3

	(20) Receiver implementation margin (dB)
	2
	2

	(21a) H-ARQ gain for control channel (dB)
	0
	0

	(21b) H-ARQ gain for data channel (dB)
	0.5
	0.5

	(22a) Receiver sensitivity for control channel 

         = (18a) + (19a) + (20) – (21a)  dBm
	-96
	-118

	(22b) Receiver sensitivity for data channel 

         = (18b) + (19b) + (20) – (21b)  dBm
	-95
	-110

	(23a) Hardware link budget for control channel 

         = (9a) + (11) ( (22a)  dB
	154
	158

	(23b) Hardware link budget for data channel 

          = (9b) + (11) ( (22b) (dB)
	153
	150

	

	

	

	TABLE 2a (end)

	Item
	Downlink
	Uplink

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	3
	3

	(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)
(See 3GPP note at bottom of the table (i) )
	1.8
	1.8

	(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) (See 3GPP note at bottom of the table (i) )
	0.3
	0.3

	(26) BS selection/macro-diversity gain (dB)
	0
	0

	(27) Penetration margin (dB)
	0
	0

	(28) Other gains (dB) (if any please specify)
	0
	0

	(29a) Available path loss for control channel 

         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB
	152
	154

	(29b) Available path loss for data channel 

          = (23b) – (25b) + (26) – (27) + (28) – (12)   dB
	152
	147

	Range/coverage efficiency calculation

	(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)
	7383.2
	8322.1

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	7536.8
	5648.4

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	1.71E+08
	2.18E+08

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	1.78E+08
	1.00E+08

	(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.

(2) 
The spectral efficiency of the chosen modulation scheme.

(3) 
The pathloss models are summarized in Table 9 of Report ITU-R M.2135.
- 3GPP Note :

(i) In applying the link budget template, it was noted that the template calculates valuations for the control channel and the data channel separately.  In particular, it was necessary to provide separate values for the data channel and the control channel in the following entries: cell area reliability, items 15, 16, 17, 18 and 25 for the reason that the control channel link budget is based on a set of different parameters from those for the data channel, e.g. the bandwidth, cell area reliability, receiver interference density, shadow fading margin, etc.  Therefore we have provided an “a) (control channel)” and “b) (data channel)” set of answers for these values even though the ITU-R template did not specifically request separate values for these items.



TABLE 2b
Link budget template for microcellular test environment
(urban micro-cell deployment scenario O-to-I)

	Item
	Downlink
	Uplink

	System configuration

	Carrier frequency (GHz)
	2.5
	2.5

	BS antenna heights (m)
	10
	10

	UT antenna heights (m)
	1.5
	1.5

	Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	95%
	95%

	Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	90%
	90%

	Transmission bit rate for control channel (bit/s)
	44800
	1600

	Transmission bit rate for data channel (bit/s)
	2248233
	74880

	Target packet error rate for the required SNR in item (19a) for control channel
	1%
	1%

	Target packet error rate for the required SNR in item (19b) for data channel
	10%
	10%

	Spectral efficiency(2) (bit/s/Hz)
	0.22
	0.21

	Pathloss model(3) (select from LoS, NLoS or O-to-I)
	O-to-I(LoS)
	O-to-I(LoS)

	Mobile speed (km/h)
	3
	3

	Feeder loss (dB)
	2
	2

	Transmitter

	(1) Number of transmit antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	1

	(2) Maximal transmit power per antenna (dBm)
	41
	24

	(3) Total transmit power = function of (1) and (2) (dBm) 

(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)
	44
	24

	(4) Transmitter antenna gain (dBi)
	17
	0

	
	
	

	TABLE 2b (cont.)

	Item
	Downlink
	Uplink

	Transmitter (cont.)

	(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (Cyclic delay diversity), etc.) (dB)
	0
	0

	(6) Control channel power boosting gain (dB)
	0
	0

	(7) Data channel power loss due to pilot/control boosting (dB)
	0
	0

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (Feeder loss must be included for and only for downlink)
	3
	1

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8)  dBm
	58
	23

	(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm
	58
	23

	Receiver

	(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	4

	(11) Receiver antenna gain (dBi)
	0
	17

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)
	1
	3

	(13) Receiver noise figure (dB)
	7
	5

	(14) Thermal noise density (dBm/Hz)
	–174
	–174

	(15a) Receiver interference density for control channel (dBm/Hz)
(See 3GPP note at bottom of the table (i) )
	-169.3
	-161.7

	(15b) Receiver interference density for data channel (dBm/Hz)
(See 3GPP note at bottom of the table (i) )
	-169.3
	-165.7

	(16a) Total noise plus interference density for control channel
        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-165
	-161

	(16b) Total noise plus interference density for data channel
        = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-165
	-164

	(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	18000000
	180000

	(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	18000000
	900000

	(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm
(See 3GPP note at bottom of the table (i) )
	-92
	-108

	(18b) Effective noise power for data channel = (16b) + 10 log((17b))  dBm
(See 3GPP note at bottom of the table (i) )
	-92
	-104

	(19a) Required SNR for the control channel (dB) 
	-5.9
	-12.0

	(19b) Required SNR for the data channel (dB) 
	-4.3
	-7.3

	(20) Receiver implementation margin (dB)
	2
	2

	(21a) H-ARQ gain for control channel (dB)
	0
	0

	(21b) H-ARQ gain for data channel (dB)
	0.5
	0.5

	(22a) Receiver sensitivity for control channel 

         = (18a) + (19a) + (20) – (21a)  dBm
	-96
	-118

	(22b) Receiver sensitivity for data channel 

         = (18b) + (19b) + (20) – (21b)  dBm
	-95
	-110

	(23a) Hardware link budget for control channel 

         = (9a) + (11) ( (22a)  dB
	154
	158

	(23b) Hardware link budget for data channel 

          = (9b) + (11) ( (22b) (dB)
	153
	150

	

	

	

	TABLE 2b (end)

	Item
	Downlink
	Uplink

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	7
	7

	(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)
(See 3GPP note at bottom of the table (i) )
	7.1
	7.1

	(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 
(See 3GPP note at bottom of the table (i) )
	4.2
	4.2

	(26) BS selection/macro-diversity gain (dB)
	0
	0

	(27) Penetration margin (dB)
	20
	20

	(28) Other gains (dB) (if any please specify)
	0
	0

	(29a) Available path loss for control channel 

         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB
	126
	128

	(29b) Available path loss for data channel 

          = (23b) – (25b) + (26) – (27) + (28) – (12)   dB
	128
	123

	Range/coverage efficiency calculation

	(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)
	1200.2 (ii)
	1353.6 (ii)

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	1327.9 (ii)
	995.8 (ii)

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	4.53E+06
	5.76E+06

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	5.54E+06
	3.12E+06

	(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.

(2) 
The spectral efficiency of the chosen modulation scheme.

(3) 
The pathloss models are summarized in Table 9 of Report ITU-R M.2135.
- 3GPP Note :

(i) In applying the link budget template, it was noted that the template calculates valuations for the control channel and the data channel separately.  In particular, it was necessary to provide separate values for the data channel and the control channel in the following entries: cell area reliability, items 15, 16, 17, 18 and 25 for the reason that the control channel link budget is based on a set of different parameters from those for the data channel, e.g. the bandwidth, cell area reliability, receiver interference density, shadow fading margin, etc.  Therefore we have provided an “a) (control channel)” and “b) (data channel)” set of answers for these values even though the ITU-R template did not specifically request separate values for these items.
(ii) The path loss of urban micro-cell O-to-I contains one indoor part, e.g. 0.5*din, where din is from 0m to 25m. During the cell range calculation, the average path loss of the indoor part is counted based on 0.5*12.5m



TABLE 3

Link budget template for base coverage urban test environment
(urban macro-cell deployment scenario)
(See 3GPP note at bottom of the table)
	Item
	Downlink
	Uplink

	System configuration

	Carrier frequency (GHz)
	2.0
	2.0

	BS antenna heights (m)
	25
	25

	UT antenna heights (m)
	1.5
	1.5

	Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	95%
	95%

	Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	90%
	90%

	Transmission bit rate for control channel (bit/s)
	44800
	1600

	Transmission bit rate for data channel (bit/s) 
	2248233
	74880

	Target packet error rate for the required SNR in item (19a) for control channel
	1%
	1%

	Target packet error rate for the required SNR in item (19b) for data channel
	10%
	10%

	Spectral efficiency(2) (bit/s/Hz)
	0.22
	0.21

	Pathloss model(3) (Select from LoS or NLoS)
	LoS
	LoS

	Mobile speed (km/h)
	30
	30

	Feeder loss (dB)
	2
	2

	Transmitter

	(1) Number of transmit antennas 

(The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	1

	(2) Maximal transmit power per antenna (dBm)
	46
	24

	(3) Total transmit power = function of (1) and (2) (dBm) 

(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)
	49
	24

	(4) Transmitter antenna gain (dBi)
	17
	0

	(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (Cyclic delay diversity), etc.) (dB)
	0
	0

	(6) Control channel power boosting gain (dB)
	0
	0

	(7) Data channel power loss due to pilot/control boosting (dB)
	0
	0

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (Feeder loss must be included for and only for downlink)
	3
	1

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) - (8)  dBm
	63
	23

	(9b) Data channel EIRP = (3) + (4) + (5) - (7) - (8)  dBm
	63
	23

	Receiver

	(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	4

	(11) Receiver antenna gain (dBi)
	0
	17

	
	
	

	TABLE 3 (cont.)

	Item
	Downlink
	Uplink

	Receiver (cont.)
	
	

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)
	1
	3

	(13) Receiver noise figure (dB)
	7
	5

	(14) Thermal noise density (dBm/Hz)
	–174
	–174

	(15a) Receiver interference density for control channel (dBm/Hz)
(See 3GPP note at bottom of the table (i) )
	-169.3
	-161.7

	(15b) Receiver interference density for data channel (dBm/Hz)
(See 3GPP note at bottom of the table (i) )
	-169.3
	-165.7

	(16a) Total noise plus interference density for control channel
        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-165
	-161

	(16b) Total noise plus interference density for data channel
         = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-165
	-164

	(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	18000000
	180000

	(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	18000000
	900000

	(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm
(See 3GPP note at bottom of the table (i) )
	-92
	-108

	(18b) Effective noise power for data channel = (16b) + 10log((17b))  dBm
(See 3GPP note at bottom of the table (i) )
	-92
	-104

	(19a) Required SNR for the control channel (dB) 
	-6.2
	-11.9

	(19b) Required SNR for the data channel (dB) 
	-4.4
	-7.2

	(20) Receiver implementation margin (dB)
	2
	2

	(21a) H-ARQ gain for control channel (dB)
	0
	0

	(21b) H-ARQ gain for data channel (dB)
	0.5
	0.5

	(22a) Receiver sensitivity for control channel 

         = (18a) + (19a) + (20) – (21a) dBm
	-97
	-118

	(22b) Receiver sensitivity for data channel 

         = (18b) + (19b) + (20) – (21b) dBm
	-95
	-110

	(23a) Hardware link budget for control channel 

          = (9a) + (11) ( (22a) dB
	160
	158

	(23b) Hardware link budget for data channel 

         = (9b) + (11) ( (22b) dB
	158
	150

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	4
	4

	Penetration Loss std deviation (dB)(ii)
	5
	5

	(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)
(See 3GPP note at bottom of the table (i) )
	6.0
	6.0

	(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 
(See 3GPP note at bottom of the table (i) )
	3.4
	3.4

	(26) BS selection/macro-diversity gain (dB)
	0
	0

	(27) Penetration margin (dB)
	9
	9

	(28) Other gains (dB) (if any please specify)
	0
	0

	(29a) Available path loss for control channel 

        = (23a) – (25a) + (26) – (27) + (28) – (12)  dB
	144
	140

	(29b) Available path loss for data channel 

         = (23b) – (25b) + (26) – (27) + (28) – (12)  dB
	145
	135

	
	
	

	
	
	

	
	
	

	
	
	

	TABLE 3 (end)

	Item
	Downlink
	Uplink

	Range/coverage efficiency calculation

	(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)
	>5000.0(iii)
	>5000.0(iii)

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	>5000.0(iii)
	4400.1

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	>7.85E+07(iii)
	>7.85E+07(iii)

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	>7.85E+07(iii)
	6.08E+07

	(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.

(2) 
The spectral efficiency of the chosen modulation scheme.

(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.
- 3GPP Note :

(i) In applying the link budget template, it was noted that the template calculates valuations for the control channel and the data channel separately.  In particular, it was necessary to provide separate values for the data channel and the control channel in the following entries: cell area reliability, items 15, 16, 17, 18 and 25 for the reason that the control channel link budget is based on a set of different parameters from those for the data channel, e.g. the bandwidth, cell area reliability, receiver interference density, shadow fading margin, etc.  Therefore we have provided an “a) (control channel)” and “b) (data channel)” set of answers for these values even though the ITU-R template did not specifically request separate values for these items.
(ii) It is noted that the outdoor-to-in-car penetration loss has a standard deviation of 5dB for urban macro-cell/rural macro-cell/suburban macro-cell scenarios, which is taken into account in the shadow fading margin calculation with the total standard deviation of shadow fading and penetration loss following:
  Std_shadowfading&penetrationloss = sqrt(stdshadowfading2+ stdPenetration loss2).
(iii) The applicability range of the path loss model of urban macro-cell scenario is up to 5000m for LoS and NLoS, referring to ITU-R M.2135. Therefore, the maximum range of Urban Macro-cell is given by “larger than 5000m” for both LoS and NLoS in the end.



TABLE 4

Link budget template for high speed test environment
(rural macro-cell deployment scenario)
(See 3GPP note at bottom of the table)
	Item
	Downlink
	Uplink

	System configuration

	Carrier frequency (GHz)
	0.8
	0.8

	BS antenna heights (m)
	35
	35

	UT antenna heights (m)
	1.5
	1.5

	Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	95%
	95%

	Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	90%
	90%

	Transmission bit rate for control channel (bit/s)
	44800
	1600

	Transmission bit rate for data channel (bit/s) 
	2248233
	74880

	Target packet error rate for the required SNR in item (19a) for control channel
	1%
	1%

	Target packet error rate for the required SNR in item (19b) for data channel
	10%
	10%

	Spectral efficiency(2) (bit/s/Hz)
	0.22
	0.21

	Pathloss model(3) (Select from LoS or NLoS)
	LoS
	LoS

	Mobile speed (km/h)
	120
	120

	Feeder loss (dB)
	2
	2

	Transmitter

	(1) Number of transmit antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	1

	(2) Maximal transmit power per antenna (dBm)
	46
	24

	(3) Total transmit power = function of (1) and (2) (dBm) 

(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)
	49
	24

	
	
	

	TABLE 4 (cont.)

	Item
	Downlink
	Uplink

	Transmitter (cont.)

	(4) Transmitter antenna gain (dBi)
	17
	0

	(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (Cyclic delay diversity), etc.) (dB)
	0
	0

	(6) Control channel power boosting gain (dB)
	0
	0

	(7) Data channel power loss due to pilot/control boosting (dB)
	0
	0

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for downlink)
	3
	1

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) – (8)  dBm
	63
	23

	(9b) Data channel EIRP = (3) + (4) + (5) – (7) – (8)  dBm
	63
	23

	Receiver

	(10) Number of receive antennas. (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	4

	(11) Receiver antenna gain (dBi)
	0
	17

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (feeder loss must be included for and only for uplink)
	1
	3

	(13) Receiver noise figure (dB)
	7
	5

	(14) Thermal noise density (dBm/Hz)
	–174
	–174

	(15a) Receiver interference density for control channel (dBm/Hz)
(See 3GPP note at bottom of the table (i) )
	-169.3
	-161.7

	(15b) Receiver interference density for data channel (dBm/Hz)
(See 3GPP note at bottom of the table (i) )
	-169.3
	-165.7

	(16a) Total noise plus interference density for control channel
        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-165
	-161

	(16b) Total noise plus interference density for data channel
        = 10 log (10^(((13)+(14))/10) + 10^((15b)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-165
	-164

	(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	18000000
	180000

	(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	18000000
	900000

	(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm
(See 3GPP note at bottom of the table (i) )
	-92
	-108

	(18b) Effective noise power for data channel = (16b) + 10 log((17b))  dBm
(See 3GPP note at bottom of the table (i) )
	-92
	-104

	(19a) Required SNR for the control channel (dB) 
	-4.4
	-11.8

	(19b) Required SNR for the data channel (dB) 
	-3.8
	-6.9

	(20) Receiver implementation margin (dB)
	2
	2

	(21a) H-ARQ gain for control channel (dB)
	0
	0

	(21b) H-ARQ gain for data channel (dB)
	0.5
	0.5

	(22a) Receiver sensitivity for control channel 

          = (18a) + (19a) + (20) – (21a)  dBm
	-95
	-118

	(22b) Receiver sensitivity for data channel 

          = (18b) + (19b) + (20) – (21b)  dBm
	-95
	-110

	(23a) Hardware link budget for control channel 

         = (9a) + (11) - (22a)  dB
	158
	158

	(23b) Hardware link budget for data channel  

          = (9b) + (11) - (22b) dB
	158
	150


	TABLE 4 (end)

	Item
	Downlink
	Uplink

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	6
	6

	Penetration Loss std deviation (dB)(ii)
	5
	5

	(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)
(See 3GPP note at bottom of the table (i) )
	8.0
	8.0

	(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 
(See 3GPP note at bottom of the table (i) )
	4.8
	4.8

	(26) BS selection/macro-diversity gain (dB)
	0
	0

	(27) Penetration margin (dB)
	9
	9

	(28) Other gains (dB) (if any please specify)
	0
	0

	(29a) Available path loss for control channel 

         = (23a) – (25a) + (26) – (27) + (28) – (12)  dB
	140
	138

	(29b) Available path loss for data channel  

          = (23b) – (25b) + (26) – (27) + (28) – (12)  dB
	143
	133

	Range/coverage efficiency calculation

	(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)
	10000.0(iii)
	10000.0(iii)

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	10000.0(iii)
	9690.0

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	3.14E+08(iii)
	3.14E+08(iii)

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	3.14E+08(iii)
	2.95E+08

	(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.

(2) 
The spectral efficiency of the chosen modulation scheme.

(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.
- 3GPP Note :

(i) In applying the link budget template, it was noted that the template calculates valuations for the control channel and the data channel separately.  In particular, it was necessary to provide separate values for the data channel and the control channel in the following entries: cell area reliability, items 15, 16, 17, 18 and 25 for the reason that the control channel link budget is based on a set of different parameters from those for the data channel, e.g. the bandwidth, cell area reliability, receiver interference density, shadow fading margin, etc.  Therefore we have provided an “a) (control channel)” and “b) (data channel)” set of answers for these values even though the ITU-R template did not specifically request separate values for these items.
(ii) It is noted that the outdoor-to-in-car penetration loss has a standard deviation of 5dB for urban macro-cell/rural macro-cell/suburban macro-cell scenarios, which is taken into account in the shadow fading margin calculation with the total standard deviation of shadow fading and penetration loss following:
  Std_shadowfading&penetrationloss = sqrt(stdshadowfading2+ stdPenetration loss2).
 (iii) The applicability range of the path loss model of rural macro-cell scenario is up to 10000m for LoS, referring to ITU-R M.2135. Therefore, the maximum range of Rural Macro-cell is given by “larger than 10000m” for LoS in the end.




TABLE 5

Link budget template for base coverage urban test environment
(suburban macro-cell deployment scenario)
(See 3GPP note at bottom of the table)
	Item
	Downlink
	Uplink

	System configuration

	Carrier frequency (GHz)
	2.0
	2.0

	BS antenna heights (m)
	35
	35

	UT antenna heights (m)
	1.5
	1.5

	Cell area reliability(1) for control channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	95%
	95%

	Cell area reliability(1) for data channel (%) (Please specify how it is calculated.) (See 3GPP note at bottom of the table (i) )
	90%
	90%

	Transmission bit rate for control channel (bit/s)
	44800
	1600

	Transmission bit rate for data channel (bit/s)
	2248233
	74880

	Target packet error rate for the required SNR in item (19a) for control channel
	1%
	1%

	
	
	

	
	
	

	TABLE 5 (cont.)

	Item
	Downlink
	Uplink

	System configuration (cont.)

	Target packet error rate for the required SNR in item (19b) for data channel
	10%
	10%

	Spectral efficiency(2) (bit/s/Hz)
	0.22
	0.21

	Pathloss model(3) (Select from LoS or NLoS)
	LoS
	LoS

	Mobile speed (km/h)
	3 or 90
	3 or 90

	Feeder loss (dB)
	2
	2

	Transmitter

	(1) Number of transmit antennas 

(The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	1

	(2) Maximal transmit power per antenna (dBm)
	46
	24

	(3) Total transmit power = function of (1) and (2) (dBm) 

(The value shall not exceed the indicated value in Table 6 of Report ITU-R M.2135)
	49
	24

	(4) Transmitter antenna gain (dBi)
	17
	0

	(5) Transmitter array gain (depends on transmitter array configurations and technologies such as adaptive beam forming, CDD (cyclic delay diversity), etc.) (dB)
	0
	0

	(6) Control channel power boosting gain (dB)
	0
	0

	(7) Data channel power loss due to pilot/control boosting (dB)
	0
	0

	(8) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (Feeder loss must be included for and only for downlink)
	3
	1

	(9a) Control channel EIRP = (3) + (4) + (5) + (6) - (8)  dBm
	63
	23

	(9b) Data channel EIRP = (3) + (4) + (5) - (7) - (8)   dBm
	63
	23

	Receiver

	(10) Number of receive antennas (The number shall be within the indicated range in Table 6 of Report ITU-R M.2135)
	2
	4

	(11) Receiver antenna gain (dBi)
	0
	17

	(12) Cable, connector, combiner, body losses, etc. (enumerate sources) (dB) (Feeder loss must be included for and only for uplink)
	1
	3

	(13) Receiver noise figure (dB)
	7
	5

	(14) Thermal noise density (dBm/Hz)
	–174
	–174

	(15a) Receiver interference density for control channel (dBm/Hz)
(See 3GPP note at bottom of the table (i) )
	-169.3
	-161.7

	(15b) Receiver interference density for data channel (dBm/Hz)
(See 3GPP note at bottom of the table (i) )
	-169.3
	-165.7

	(16a) Total noise plus interference density for control channel
        = 10 log (10^(((13) + (14))/10) + 10^((15a)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-165
	-161

	(16b) Total noise plus interference density for data channel
         = 10 log (10^(((13) + (14))/10) + 10^((15b)/10))  dBm/Hz
(See 3GPP note at bottom of the table (i) )
	-165
	-164

	(17a) Occupied channel bandwidth for control channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	18000000
	180000

	(17b) Occupied channel bandwidth for data channel (for meeting the requirements of the traffic type) (Hz)
(See 3GPP note at bottom of the table (i) )
	18000000
	900000

	
	
	

	TABLE 5 (end)

	Item
	Downlink
	Uplink

	Receiver (cont.)

	(18a) Effective noise power for control channel = (16a) + 10 log((17a)) dBm
(See 3GPP note at bottom of the table (i) )
	-92
	-108

	(18b) Effective noise power for data channel = (16b) + 10log((17b))  dBm
(See 3GPP note at bottom of the table (i) )
	-92
	-104

	(19a) Required SNR for the control channel (dB) 
	-4.4
	-11.8

	(19b) Required SNR for the data channel (dB) 
	-3.8
	-6.9

	(20) Receiver implementation margin (dB)
	2
	2

	(21a) H-ARQ gain for control channel (dB)
	0
	0

	(21b) H-ARQ gain for data channel (dB)
	0.5
	0.5

	(22a) Receiver sensitivity for control channel 

          = (18a) + (19a) + (20) – (21a)  dBm
	-95
	-118

	(22b) Receiver sensitivity for data channel 

          = (18b) + (19b) + (20) – (21b)  dBm
	-95
	-1108

	(23a) Hardware link budget for control channel 

         = (9a) + (11) - (22a)  dB
	158
	158

	(23b) Hardware link budget for data channel  

          = (9b) + (11) - (22b)  dB
	158
	150

	Calculation of available pathloss

	(24) Lognormal shadow fading std deviation (dB)
	6
	6

	Penetration Loss std deviation (dB)(ii)
	5
	5

	(25a) Shadow fading margin for control channel (function of the cell area reliability and (24)) (dB)
(See 3GPP note at bottom of the table (i) )
	8.0
	8.0

	(25b) Shadow fading margin for data channel (function of the cell area reliability and (24)) (dB) 
(See 3GPP note at bottom of the table (i) )
	4.8
	4.8

	(26) BS selection/macro-diversity gain (dB)
	0
	0

	(27) Penetration margin (dB)
	9
	9

	(28) Other gains (dB) (if any please specify)
	0
	0

	(29a) Available path loss for control channel 

         = (23a) – (25a) + (26) – (27) + (28) – (12)   dB
	140
	138

	(29b) Available path loss for data channel 

          = (23b) – (25b) + (26) – (27) + (28) – (12)  dB
	143
	133

	Range/coverage efficiency calculation

	(30a) Maximum range for control channel (based on (29a) and according to the system configuration section of the link budget) (m)
	5000.0 (iii)
	5000.0 (iii)

	(30b) Maximum range for data channel (based on (29b) and according to the system configuration section of the link budget) (m)
	5000.0 (iii)
	5000.0 (iii)

	(31a) Coverage Area for control channel = (π (30a)2) (m2/site)
	7.85E+07 (iii)
	7.85E+07 (iii)

	(31b) Coverage Area for data channel = (π (30b)2) (m2/site)
	7.85E+07 (iii)
	7.85E+07 (iii)

	(1) 
Cell area reliability is defined as the percentage of the cell area over which coverage can be guaranteed. It is obtained from the cell edge reliability, shadow fading standard deviation and the path loss exponent. The latter two values are used to calculate a fade margin. Macro diversity gain may be considered explicitly and improve the system margin or implicitly by reducing the fade margin.

(2) 
The spectral efficiency of the chosen modulation scheme.

(3)  The pathloss models are summarized in Table 9 of Report ITU-R M.2135.
- 3GPP Note :

(i) In applying the link budget template, it was noted that the template calculates valuations for the control channel and the data channel separately.  In particular, it was necessary to provide separate values for the data channel and the control channel in the following entries: cell area reliability, items 15, 16, 17, 18 and 25 for the reason that the control channel link budget is based on a set of different parameters from those for the data channel, e.g. the bandwidth, cell area reliability, receiver interference density, shadow fading margin, etc.  Therefore we have provided an “a) (control channel)” and “b) (data channel)” set of answers for these values even though the ITU-R template did not specifically request separate values for these items.
(ii) It is noted that the outdoor-to-in-car penetration loss has a standard deviation of 5dB for urban macro-cell/rural macro-cell/suburban macro-cell scenarios, which is taken into account in the shadow fading margin calculation with the total standard deviation of shadow fading and penetration loss following:
  Std_shadowfading&penetrationloss = sqrt(stdshadowfading2+ stdPenetration loss2).
 (iii) The applicability range of the path loss model of suburban macro-cell scenario is up to 5000m for LoS and NLoS, referring to ITU-R M.2135. Therefore, the maximum range of Suburban Macro-cell is given by “larger than 5000m” for both LoS and NLoS in the end.
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